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HHOACHUTEJIBHASA 3AIIMCKA

[lporpamma mo XMMHUHM Ha YpOBHE CpeaHEro odmiero obpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparnum»,
TpeOOBaHUH K pe3ysibTaTaM OCBOEHUS (hefepanbHO 00pa3oBaTeIbHON IPOrpaMMbl CPEIHETO OOIIEro
obpazoBanus (POII COO), npencrapneHHsix B DefepadbHOM rOCyIapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenomaBaHus y4eOHOro TMpeaMeTa «XUMHS» B
oOpa3oBaTeNbHBIX  opraHmzanusx  Poccuiickoit ~ degepanmu, — peaqu3ylOUMX  OCHOBHBIE
o0Opa3oBaTelibHbIE TMPOrpPaMMbl, U OCHOBHBIX MOJOXeHUH «CTpaTeruv pa3BUTUS BOCHHUTAHUS B
Poccutiickoit @enepanyu Ha nepuon o 2025 rogay (Pacniopsbkenue [IpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcCHOBY TOIXO0/IOB K pa3paboTKe MpOrpamMMbl M0 XUMHUH, K OMpPEIEIICHUI0 00IIei cTpaTeruu
00y4eHHUs1, BOCIIUTAHUS U Pa3BUTHsI 00yUaIOMIUXCsl CPEICTBAMU y4eOHOTo npeameTa «Xumus» 1 10—
11 xmaccoB Ha 0a30BOM YypOBHE COCTAaBWJIM KOHIeNTyajabHble mnonoxenus ProC COO o
B3aUMOOOYCIIOBIIEHHOCTH 1LIeJIeH, COJEpXaHUs, pe3yabTaToB OOyueHHs U TpeOOBaHUN K YPOBHIO
IIOJrOTOBKH BBIITYCKHHKOB.

Xummueckoe 00pa3zoBaHue, MOIydyaeMoe BBITYCKHUKaMU 00111e00pa3oBaTeIbHON OpraHu3aIiH,
ABIISICTCSI HEOTHEMJIEMOM YacThl0 MX OOpa3oBaHHOCTH. OHO CIIY)KUT 3aBEpPUIAIONIUM 3TAlOM
peanu3auy Ha COOTBETCTBYIOLIEM €My 6a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, MPUCYIIUX LIETOCTHON
CHUCTeME XHMMYECKOro o00pa3oBaHMsA. OTH LEHHOCTH KacalTCsl IIO3HAHUS 3aKOHOB HPUPOJBL,
(hopMHPOBaHMS MUPOBO33PEHUS U OOIIEH KyJIbTYphI UEJIOBEKA, a TAKXKE SKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0pOBbIO M HPHUPOJIHOHN cpene. Peanusyercs xumuueckoe o0Opa3oBaHuE
o0yyJaroImuxcs Ha ypOBHE CpeAHEro o01iero oopa3oBaHus CpeCTBaMU y4eOHOTo MpeaMeTa «XUMHU,
COJIepKaHKE U TOCTPOEHHE KOTOPOTO OIPEENICHBI B IPOrpaMMe MO0 XUMHHU ¢ YUETOM CelU(UKH HAyKH
XUMHUH, €€ 3HaYeHMs B MMO3HAHUU IPUPOABI U B MaTe€pHUaIbHOMN JKU3HU OOIIECTBA, a TAaKkKe ¢ yU4ETOM
O0IIMX TIeTIeH W MPUHIIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHIE CHCTEMBI CPETHETO OOIIETO
obpa3oBanus B Poccuiickoit @enepanuu.

XuMHsI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HIPaeT OCOOYI poOJib B COBPEMEHHOM
LUBWIN3aLUK, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIaJg B
(GbopMHpOBaHNE PALMOHATIBHOTO HAYYHOI'O MBIIUIEHHUS, B CO3[JaHHE LIEJOCTHOIO MpeACTaBIeHUs 00
OKpY>KaIoIlleM MUPE KaK O €IMHCTBE MIPUPOJIbI U YEJIOBEKa, KOTOpoe POpMHUPYETCS B XUMUU HA OCHOBE
IIOHMMAaHHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHUSI B3aUMOCBSI3U MEXKAY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU OOJIACTSMH PHUMEHEHHS.

TecHo B3auMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMHM HayKaMH, XUMHUs CTaja HEOThEeMJIEMOM
YaCcTbI0 MUPOBOH KyJIBTYpbl, HEOOXOAMMBIM YCJIOBUEM YCIIEHIHOTO TPYAA M XKU3HHM Ka)I0ro wieHa
obOmiectBa. CoBpeMEHHasi XUMHUS KakK HayKa CO3MJaTesibHas, KaK HayKa BBICOKMX TEXHOJIOTUN
HampaBjIeHa HA pEelIeHUE NI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBO,
HHEPreTUUeCKO, MUIEBOM, IKOTOrMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBBSI.

B cooTBeTcTBHU € OOIIMMU LENISIMU U IPUHIUIIAMU CPETHET0 00111ero 00pa30BaHus COAEepKAHUE
npeameta «Xumus» (10—11 xmaccel, 60a30BbI YPOBEHb U3YUCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOINEKYJABTYPHYIO TIOATOTOBKY  OOYYalOIIMXCS, HEOOXOAMMYI0 WM Ui  BBIPAaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIECLUIHOIO BKJIIOYEHHS B JKU3Hb COLUYMa, NPOJOJIKEHUS
00pa30BaHus B pa3IMYHbIX 00JIACTIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocrapistomuMu mpeameTa « XUMHs» ABISIOTCS 0a30Bble Kypehl — «OpraHudeckast XUMUsS» U
«O06miasi 1 HeopraHuyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SBISIOTCS



OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUH 110 HEOPraHMYECKOW XUMUH (C BKIIIOUECHHEM 3HAHUH U3 00111en
XUMHH) U OpraHndeckol xumuu. @opMUpOBaHUE TAHHON CUCTEMbI 3HAHUM MPHU W3YYEHUU IpeaMeTa
o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHHS BCET0 MHOT000pa3us BEIIECTB HA OCHOBE OOIUX MOHITHA,
3aKOHOB U TEOPHI XUMHUH.

Crtpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOIass U HeopraHudeckas
XUMHS» c(popMHUpOBaHa B IPOrpaMme M0 XUMHUHM Ha OCHOBE CUCTEMHOT0 MOJX0/a K U3YUEHHIO y4eOHOT0o
MaTepuaia ¥ OO0YCJIOBIEHAa HWCTOPHYSCKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUH Ha OMPEISIEHHBIX
TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMUU BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUUECKOM TEOpHUH CTPOCHUS OPraHMUECKUX COEAMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKHUX U
ANEKTPOHHBIX TMPEACTABICHUN O CTpoeHHH BemlecTB. CBeaeHUs 00 M3yyaeMbIX B Kypce BeIIecTBax
JAI0TCS B pa3BUTHUHU — OT YTJIEBOJOPOIOB 0 CIOKHBIX OMOJOTHYECKH aKTUBHBIX COeuHEeHn. B Kypce
OPraHWYECKOW XHMHMH TIOJIY4arOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOI'O OOIIETro
o0pa3oBaHUs MEPBOHAYAIBHBIEC TPECTABICHUS O XUMUYECKOU CBS3H, KITacCU(DUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCHMOCTH CBOMCTB BEILLIECTB OT UX CTPOCHMSI, O XUMUYECKON PEAKIUH.

[Ton HOBBIM yriOM 3peHUs B MpeaMeTe «XuMus» 0a30BOrO YpPOBHS paccMaTpUBaeTCs
M3YYEHHBIN Ha YpOBHE OCHOBHOI'O 00I1IeT0 00pa30BaHMs TEOPETHUECKUI MaTepual U (PaKTOJIOrHuecKHe
CBEJICHHS O BEIIECTBAX U XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0Ias u HeopraHuuecKas
XUMHSI» 00yUJaIoIUMCs TPEOCTABISETCS BO3MOXHOCTh OCO3HAThH 3HAUCHUE TIEPUOMYECKOTO 3aKOHA C
OOIETEOPETUYECKUX M METOAOJOTHUYECKUX MO3UIMM, TIIy0ke MOHITh HCTOPUYECKOE H3MEHEHHUE
(YHKIIHHA 3TOTO 3aKOHA — OT 0000IIAOIIeH 10 OOBSICHSIOMICH 1 MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O Ba)KHEWMIIMX BEHIECTBaX, MX COCTaBE, CTPOCHUH, CBOWMCTBAX M
MPUMEHEHUU, a TaKXKE€ O XMMHMUYECKHX PEAKIUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHMS
nononHsiercsa B Kypcax 10 u 11 kinaccoB anemMeHTaMu COAEp:KaHUsl, UMEIOIMMHU KYJIBTYPOJIOTHUECKHUI
U TPUKIAAHON XapakTep. DTU 3HAHHs CIIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMHUU C JPYTUMU
HayKaMH, DAacKpBIBAIOT €€ pPOJb B TO3HABATEIIBHOW W TIPAKTHYECKOW MESITCILHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHUIO YBXKEHHS K IMPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH U MPAKTHUECKHUX
MPWIOKEHUNH XUMHH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MPOoOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HMH(DOPMAIINIO U TPUMEHSATH
e€ JIJIs TIONOJTHEHUS 3HAHHM, PEeIICHUS] MHTEIUIEKTYaIbHBIX U 9KCIIEPUMEHTAIbHBIX UCCIIEI0BATEIbCKIX
3anad. B nenom copepxanue yaeOHOTo rpeaMera « XUMHUs TaHHOTO YPOBHS U3YUEHHUS OPUEHTHUPOBAHO
Ha GOPMUPOBAHUE Y 00YUAIONIMXCS MUPOBO33PEHUYCCKON OCHOBBI )11 TOHUMaHUS PHIIOCO(PCKUX UICH,
TaKMX KaK: MAaTepUAIbHOE €JUHCTBO HEOPTaHMYECKOTO U OPTaHUYECKOr0 MUpPA, 00YCIOBICHHOCTH
CBOMCTB BEIIECTB HX COCTAaBOM U CTPOCHHUEM, I[103HABAEMOCTb NPHUPOAHBIX SBJICHUM MyTEM
OKCIIEPUMEHTa M pelIeHHs NPOTHUBOPEUYMA MEXIy HOBBIMH (aKTaMd ¢ TEOPETHYECKUMU
MPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHU B PELUIEHUHU KOJOTHYECKUX IMPOOJIeM, a TaKkxke MpodieM
cOepeKCHHST SHEPTETUICCKIX PECYPCOB, CHIPhS, CO3JJaHUS HOBBIX TEXHOJIOTHI U MaTEPUAIIOB.

B mnane pemenus 3amad BOCIUTAHUS, Pa3BUTHS W COLMATHU3AIUU OOYYAIOIIMXCS TMPUHATHIC
MporpaMMoOM MO XUMHUHU TMOAXOAbl K ONPEIEICHUI0 COAEPKaHUS U TOCTPOCHUS MperMeTa
IpelycMaTpuBaioT (OpMHUPOBAHHE YHUBEPCAIbHBIX YU€OHBIX I€UCTBUN, UMEIONINX 0a30BOE 3HAUCHUE
JUTSL pA3NIMYHBIX BUJIOB JEATEILHOCTH: PEIICHUS MPo0OIieM, TOUCKa, aHAIn3a U 00paboTku nH(pOpMaIuu,
HEOOXOJIUMBIX JUISI TPUOOPETCHHS OIBbITa MPAKTUYCCKOW W HCCICIOBATEIbCKOW JIEATEIIBHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B MO3HAHUU XUMHUH.

B mpakTuke npenonaBaHus XMMHH Kak Ha ypOBHE OCHOBHOTO 001iero oOpazoBaHus, Tak U Ha
YpOBHE CpeHEero o0Iiero o0pa3oBaHus, MPU ONpPEACIICHUN COAEePKATEIbHON XapaKTePUCTHKU Iiesel
M3y4YeHUs TpeAMEeTa HalpaBJIE€HWEM TIEPBOCTEIIEHHON 3HAYUMOCTH TPAAUIIMOHHO TMPU3HAETCS



(dbopMHpOBaHNE OCHOB XUMUYECKOW HAYKH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON
JESITEeTLHOCTH YeJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTypbl. C METOUYECKON TOUKH
3pEHHS TAaKOM MOJIXO/ K ONPEACICHHUIO IeNeH U3yUeHHUs TIPeAMETA SIBIISIETCSI BIIOJIHE OMPAaBIAHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUS TJIABHBIMH IIENIIMU U3YYEHUS MpeaMeTa «XUuMus» Ha 6a30BoM
ypoBHe (10 —11 ki1.) IBASFOTCS:

e (GopMUpOBaHHME CHUCTEeMbl XHMHUYECKHMX 3HAaHUNH Kak BaKHeHIIeH cocTaBisomen
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpPAa, B OCHOBE KOTOPOM JiekaT KIIOYeBble IOHATHUSA,
(dbyHIaMeHTaIbHBIE 3aKOHBI M TEOPHH XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TTOHHMaHHE
CYIIHOCTH JIOCTYIHBIX 00OOIIEHHI MHPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJIEHHE C UCTOpPHEH MX
Pa3BUTHSL U CTAHOBJICHUS;

e (QopMHpOBaHHE U pPa3BUTHE IPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS BELIECTB U
XUMHUYECKHUX PeaKluid, HEOOXOAUMBIX JJIsl IPUOOPETEHUS YMEHUNH OPUEHTUPOBATHCS B MUPE BELIECTB U
XUMHUYECKUX SIBJICHH, UMEIOUINX MECTO B IPHUPOJIE, B MPAKTUUYECKOM U MOBCEAHEBHOMN KHU3HH,

® pa3BUTHE YMEHHI U CIIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U 00BICHEHUEM
XUMHUYECKOT0 IKCTICPUMEHTA, COOJIIOICHHEM MPaBIII 0€30MaCHOT0 00paIeHUs ¢ BEIIECTBAMH.

Hapsiny ¢ »TuM, conepareibHas XapaKTepUCTHKA LeJed W 3ajad U3ydeHHs IperMeTa B
nporpamMMme Mo XMMHM yYTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMHM NPUOPUTETaMHU B
cucreMe cpenHero oomero obpazoBanusi. CeroiHs B IMpPENoJaBaHUU XUMHMU B OOJIbLIEH CTENEeHU
oTHaéTcsl MPEeANoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COoJep)KaHusl oOydeHUs, OPUEHTHUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3aliy, BIAJCIOIIero He HabopoM 3HaHU, a
(GyHKIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMH M YMEHHUSIMHU aKTHBHOTO IOJIYYEHHs 3HAHUH U
NPUMEHEHHS UX B PeajbHOM KU3HU I PELICHUS MPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpu M3y4YeHUH npeaMeTa «XUMUS» TOMHHHUPYIOIIEee 3HaUeHHUEe MpUoOpeTaroT
TaKHe LeJIN U 3a/1a4M, KaK:

ajanTanys oOydJarolMXCsl K YCJIOBUSAM TUHAMUYHO DPa3BHBAIOIIETOCS MHpa, (OpMHUpOBaHHE
MHTEJUICKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K C€aMoOOpa3oBaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHHATUIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX J>KU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;

dbopMupoBaHHE y 00YJArONTUXCS KITFOYEBBIX HABBIKOB (KIIOUYEBBIX KOMITETCHIIHI), WMEIOIINX
YHHUBEPCAILHOE 3HAYCHHE JUIS PA3IMYHBIX BHIOB JACATEIBHOCTU: PEIICHHS MPOOIIeM, MTOUCKA, aHAIIN3a
u 00paboTku HH(pOpMaIK, HEOOXOAUMBIX JJIsl IPHOOPETEHUS OTIBITA IEITEFHOCTH, KOTOpasi 3aHUMAeT
Ba)XHOE MECTO B TMO3HAHUHM XMMHUH, a TaKXKe JJIS OLEHKH C MO3MLIMN 3KOJIOTHYECKON 0e301macHOCTH
XapakTepa BIHSHUS BEIECTB U XUMUYECKUX MTPOLECCOB Ha OpraHU3M YeJIOBEeKa U MPUPOJIHYIO Cpey;

pa3BUTHE IIO3HABATENIbHBIX HHTEPECOB, HHTEJUICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CAMOCTOSITENTFHO PHOOPETATh HOBBIE 3HAHHS 110 XMMHHU B COOTBETCTBUH
C XU3HCHHBIMU TOTPEOHOCTSIMU, HCIOJB30BATh COBPEMEHHBIE HWH(MOPMAIMOHHBIC TEXHOJOTHH IS
MIOKCKA U aHaJIM3a y4eOHOM U HayYHO-TIOMYJIApHON MH(POPMALTUK XMMHYECKOTO COJCPKAHMUS;

dbopMupoBaHHE U pa3BUTHE y OOYYAIOMIMXCS ACCOLUMATHUBHOTO U JIOTHUECKOTO MBIIUICHUS,
Ha0II0JaTEIPHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOCHHO HEOOXOIUMBI, B YACTHOCTH, IIPH
TUTAHUPOBAHHUH U TIPOBEICHIH XMMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHUE Y O0yUaIOMIMUXCs YOSKIEHHOCTH B TYMAHUCTHUECKOM HANPaBIEHHOCTH XUMUH, €€
BaXXHOH POJIM B PEIICHUH I100aJIbHBIX MPOOJIEM PAllMOHAIBHOTO MPUPOAOINOIb30BAHNUS, TOTIOTHEHUS
HHEPreTHUECKUX PECYpCOB U COXPAHEHHsI MPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH
0epeKHOTO OTHOIICHHUS K MTPUPOJIE U CBOEMY 3I0POBBIO, @ TAKKE IPUOOPETEHUS OTIBITA HCIIOJIE30BAHHS



MOJTYYCHHBIX 3HAHHUU ISl IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKUMHU
SABJICHUSMU.

B yueOHOM 1U1aHEe cpeHero oomiero 00pa3oBaHus IpeaMeT « XUMUs» 0a30BOT0 YPOBHS BXOIUT
B COCTaB MpeaAMeTHON o0sacT «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO11ee Yrco 4YacoB, OTBEAEHHBIX JIJISl M3YYCHUS] XUMUH, Ha 0230BOM YPOBHE CPEIIHETO OOIIEeTo
oOpasoBanusi, coctapisgeT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Hegeno), B 11 kimacce — 34 vaca (1
4ac B HEJIEJNIO0).



COIAEPXAHME OBYUYEHUA

10 KJIACC

OPI'AHUYECKAS XUMMUS

TeopeTnyeckne 0CHOBbI OPraHU4YeCKO XUMHH

[IpenMer oprannueckoil XUMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHE B ITOJIyUEHUU HOBBIX
BEIIECTB M MaTepuasioB. Teopus cTpoeHHs OpraHndeckux coequHeHuit A. M. bytieposa, e€ OCHOBHbIE
nosoxkeHusa. CTpyKTypHble (OpMyibl OpraHMYECKUX BelIeCcTB. I'oMosorus, nzomepus. XumMuuecKkas
CBSI3b B OPraHUYECKUX COECIMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o Ki1accu(pUKAUM OPraHMYECKUX BeliecTB. HoMeHKIaTypa OpraHMYecKHx
COCJMHEHUH (CUcTeMaTHuecKas) U TPUBHAJIbHBIE Ha3BaHUs BaKHEHIIMX MNpeICTaBUTENICH KIIacCoB
OpPraHUYeCcKUX BELIECTB.

OKCNEepUMEHTAJIbHBIE METOABl M3Yy4EHHs BELIECTB M HX IPEBPALICHUN: O3HAKOMIIEHUE C
o0Opa3llaMyd OpraHM4ecKUX BEUIECTB W MaTepuaJaMM Ha HMX OCHOBE, MOJEIHUPOBAHUE MOJEKYJ
OpPraHUYECKHUX BEILECTB, HAOJIOJCHUE U OMHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILCHUIO
OpPraHUYeCKUX BEILIECTB IPU HarpeBaHuM (IU1aBJIeHHUE, OOYTJIMBaHUE U TOPEHHE).

YraeBogopoabl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psaa. Meran M 3TaH — mpocTeiiine
MIPEICTAaBUTENM AJIKAaHOB: (PU3MUECKHE M XMMUYECKUE CBOMICTBa (peakluy 3aMELICHUS U TOPEHHS),
HaXO0XJI€HUE B IPUPO/JIE, IIOJYyUEHHE U IPUMEHEHHUE.

AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKMH pPsJl. DTHIEH M NPONWIEH — MpocTenive
IPEJCTABUTENN aJKEHOB: (U3MYECKHME M XUMHUYECKHME CBOWCTBA (peakuuM TUAPUPOBAHMA,
raJIOTeHUPOBAHUS, THIPaTalluY, OKHCIIEHHUS U MOJIMMEpPHU3alliN ), TOJIyYeHUE U IPUMEHEHUE.

Ankaauensl: Oyraauen-1,3 u MetwiOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHYECKHE
CBOMCTBa (peakuus noaumepusanun). [lonyyeHre CHHTETUYECKOrO KaydyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, FTOMOJIOTUYECKUN Psil. ALIETHIIEH — IMPOCTEUIINN
IPEJCTaBUTENb AJIKMHOB: COCTaB, CTPOECHME, (PU3MUECKHMEe U XUMHMUYECKHE CBOWCTBAa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIUI, TOPEHUS ), TOTyY€HHE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QHU3UYECKHME W XUMHUYECKHE CBOHCTBa (peakiuu
rajJJoreHUPOBAaHUS U HUTPOBAHMS), [IOJydeHHE U IPUMEHEHUe. 1onyo: cocmas, cmpoenue, (husuieckue
U Xumuueckue ceoucmea (peakyuu 2an02eHUpO8aHUs U HUMPOBAHUs), NONYYeHUe U NpuUMeHeHue.
TokcuyHOCTB apeHoB. ['eHeTHuecKas CBsI3b MEXAY YII€BOAOPOAAMHU, IPUHAIIEKAILUMH K pa3IMUHbIM
KJ1accaM.

[IpupoaHble HICTOYHUKH YTiIeBo10po10B. [IpupoaHblii ra3 u nomytHele HeTsHBIE ra3bl. HedTh
u e& mnpoucxoxaeHue. CrocoObl mnepepabOTKH He(PTH: TNEpPEroHKa, KPEKUHT (TepMHUUYECKHH,
KaTaJuTH4ecKui), nuponus. IIpoaykTsl nepepaboTku He(hTH, X IPUMEHEHHE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBII yroyib ¥ MPOYKTHI €T0 MepepadoTKH.

DKCHepUMEHTaIbHbIE METOJbl M3Y4YEHHs] BELIECTB U HMX MpEBpallleHui: O3HAKOMIIEHHE C
oOpa3laMu IIacTMacc, KaydyyKoB M pPe3uHbI, Koyuiekiuu «HedTb» u «YT0mb», MOAEIHpOBaHUE
MOJIEKYJI YIJIEBOJIOPO/IOB U T'aJIOT€HONPOM3BOIHBIX, MPOBEJCHUE MPAKTUUYECKON paboThl: MOJTydYEeHUE
STUJICHA U U3Y4YE€HHUE €0 CBOMCTB.

PacuéTnrie 3agaun.



Boruncnenusi mo ypaBHEHUI0 XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBa HCXOIHOTO
BELIECTBA WM NPOAYKTAa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX
BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucsiopoaconep:kaime opranndeckue coeJuHeHust

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOI U 3TaHOII: CTpOeHHE, GU3NYECKUE U XUMUYECKHE
CBOMcTBAa (peaklMM C aKTUBHBIMH MeETajllaM{, TaJOre€HOBOJAOPOAaMH, TOpEHHE), MPUMEHEHHUE.
BopopoaHeie cBsi3u MeXy MOJEKyJaMu CHUPTOB. JlelicTBUE MeTaHOJa M 3TaHOJa Ha OpraHu3M
YeJI0BEKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIIUKOIb U INIMLIEPUH: CTPOCHHE, (PU3NUECKUe U XUMUYECKUE
CBOICTBa (B3aMMOJEICTBUE CO IIENIOYHBIMH METalslaMH, KaueCTBEHHAsl peakius Ha MHOTO0ATOMHbIE
cnupThl). JlelicTBre Ha opranu3M uenoBeka. [IpuMeHeHne runepuHa u TUICHTJTUKOJIA.

@DeHOoI: CTPOEHHE MOJIEKYJIbl, (PU3MUECKHEe M XMMHMYECKHE CBOMCTBA. ToOkcHYHOCTH (heHona.
[Tpumenenue penona.

Anbaerunsl U kemonwl. DopManbaeruy, aeTanbIerua: CTpoeHne, pU3nuecKue 1 XMMUYECKUe
CBOMCTBAa (peakIMH OKUCJICHHUS U BOCCTAaHOBJICHHUS, KAUYECTBEHHBIC pEAKIMH), TIOIYyYeHHE U
IIPUMEHEHHUE.

O/HOOCHOBHBIE TIpe/eTbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAst M YKCYCHas KHCIIOTHI:
cTpoeHue, (U3NYecKre M XMMUYECKHe CBOWCTBa (CBOMCTBa, 0OIIME JUIs Kjacca KHUCIOT, PeaKIHs
sTepuduKalym), moydeHue u npuMmeHenue. CreaprHoBas M OJICMHOBAsI KUCIOTHI KaK MpPeCTaBUTENN
BBICIIIMX KapOOHOBBIX KMCIOT. Mblia KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ Maponu3 cioxHbIX 3¢upoB. XKupsbl.
I'mpponus xupos. [Ipumenenue xupoB. buosornueckas poib KUPOB.

VYraeBoasl: cocTaB, Kilaccu(uKalus yrieBoaoB (MOHO-, AM- W Mojucaxapuisl). [okosza —
MPOCTEHIINI MOHOCAXapHI: OCOOEHHOCTH CTPOSHHUS MOJIEKYIbI, (PU3NYECKUE U XMMHUECKHE CBOWCTBA
(B3aumogeiicteue ¢ rumpokcumom Meau(ll), okucaeHne aMMHuavYHBIM PacTBOPOM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TIIIOKO3bl), HAXOKIEHUE B MPUPOJIE, IPUMEHEHNE, OMOJIOTUYECKAs! POJIb.
dortocuHTe3. PpyKTO3a KaK U30MEP TIIIOKO3HI.

Kpaxman u nemmonosa kak npupofHble nonuMepbl. CTpoeHue Kpaxmaia U LEJUIIOJIO3BI.
duznueckre U XMMHUUECKHE CBOMCTBA Kpaxmaina (THIPOJIN3, KAYeCTBEHHAs PEaKIIHs C HOJIOM).

OKCHepUMEHTalIbHbIE METOJbl M3y4YeHHs BEUIECTB M MX MPEBpalICHUid: MPOBEJICHUE,
HAOJIOZICHNE M OMHCAHUE JIEMOHCTPALMOHHBIX ONBITOB: FOPEHHE CHHUPTOB, KaYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OKHciIeHHe »dTaHona okcuaoM Menu(ll)), MHOroaToMHBIX CIHUPTOB
(B3aumopeiictBue rmiepuHa ¢ rtuapokcugom wmeau(ll)), ampmerunoB (OKUCIEHHE aMMHAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcuaom menu(ll), B3ammMopeiicTBHE Kpaxmana C HOIOM),
MIPOBEICHUE TIPAKTUICCKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnble 3aaumn.

Bbruncnenus mo ypaBHEHHIO XUMHUYECKOH peakuuu (Macchbl, 00bEMa, KOJMUECTBA HUCXOIHOTO
BEIIECTBA WM MPOIYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BELIECTB WU MPOAYKTOB PEAKIIUH).

AzoTcoaeprKkalie OpraHn4ecKue CoeMHEHNUS.

AMHHOKHCIIOTHI Kak aM(OTEpHBIE OpraHWYecKHe COeAMHEHUs. PHU3MUECKue W XUMHUYECKHUE
CBOWCTBA aMUHOKHCIIOT (Ha puMepe TiHLKHA). buojgornueckoe 3HaueHUe aMMHOKHCIIOT. [lenTu sl

benku kak mnpupomHbIEe BBICOKOMOJEKYNISpHBIE coenuHeHus. llepBuyHas, BTOpUYHAs W
TpeTUYHAs CTPYKTYypa OeKoB. XUMUUECKHE CBOICTBA OEJIKOB: THIPOJIN3, IEHATYpallHsl, KaueCTBEHHbIE
peakuuu Ha OeKu.



DKCIepUMEHTAIbHBIC METO b U3YUSHHSI BEIIECTB U UX MPEBPALICHUN : HAOTIOACHNE U OTIUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPAIUs OCJIKOB IPU HATPEBAHHH, IIBETHBIC PEAKIIMH OCITKOB.

BbicokoMoJIeKyISIpHBIE COeTUHEHUS

OcCHOBHbIE TIOHATHUS XUMHUHU BBICOKOMOJIEKYISPHBIX COCIWHEHUI: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEIICHb IMOJIMMEPU3AIIUK, CPEIHsS MOJICKy/sipHash Macca. OCHOBHBIC METOJIbI
CHHTE3a BHICOKOMOJICKYJISIPHBIX COSAMHEHUI — TIOJIMMEPH3AIIHS U TIOJIMKOHICHCAIIHS.

OKCTIepUMEHTAIBHBIC METOJbI HM3YYCHHS BEHICCTB W WX IPEBpAIICHUN: O3HAKOMIICHHE C
o0pa3iiaMu IPUPOTHBIX H UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzamuss MeXnpeIMETHBIX CBA3€H MPU HU3YYEHUM oOpraHumdyeckor xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJB30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK W TTOHITHA,
SIBJITFOIIAXCS. CHCTEMHBIMHE TSI OTICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA.

OO0mue ecTecTBEeHHO-HAYUHbIC TIOHSTHS: SIBIICHUE, HAyYHBIA (aKT, TUTIOTE3a, 3aKOH, TEOpUs,
aHalW3, CHUHTE3, KiacCUpUKalUsi, TMEPUOJAUYHOCTh, HAOMIO/IEHHEe, W3MEPEHHE, OJKCIEPHUMEHT,
MOJICITUPOBaHUE.

®dwusuka: MaTepus, dHEPrHs, Macca, aToM, JJIGKTPOH, MOJIEKYJIa, SHEPTeTUYCCKUH YPOBEHbD,
BEIIECTBO, TEJIO, 0O0BEM, arperaTHOE€ COCTOSHHUE BEIIECTBA, (PU3NUCCKUE BEIMYMHBI U CIUHUIIBI UX
U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocepa, OOMEH BEHIECTB B OpraHu3me, (QOTOCHUHTE3,
OMOJIOTMYECKHU aKTHBHBIE BelecTBa (OCJIKH, YTIICBOIbI, KUPBI, (DEPMEHTHI).

I'eorpadust: MUHEpAITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE UCKOTIAEMBIE, TOIUTHBO, PECYPCHI.

TexHONOTHsI: TUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATLHOTO TUTAHHS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE TMpenapaThl, MaTepUaNbl W3 HCKYCCTBEHHBIX M CHUHTETHUYECKUX
BOJIOKOH.

11 KJIACC

OBILIAS U HEOPI'TAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYECKUH 37IeMEHT. ATOM. SIipo aToma, H30TOMBL. DJIEKTPOHHAsI 00010YKa. DHEPreTHUECKUE
YPOBHH, IOAYPOBHH. ATOMHBIC OpOuTanmu, S-, P-, O0- smemeHtbl. OCOOEHHOCTH paCIpEAC/ICHHS
AJIEKTPOHOB TIO OpOUTANIsIM B aTOMaX »dJIEMEHTOB TMEPBBIX YETHIPEX TMEPHOJIOB. DJIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

[Iepuonnueckuii 3akoH u [lepuoauueckas cucrema xumuueckux aaueMeHToB 1. . Menneneesa.
Cas3b nepuoinueckoro 3akona u [leproanueckoi cucteMsl xuMuueckux demeHToB . . MenaeneeBa
C COBPEMEHHOH Teopuerd CTPOCHHUS] aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CIIOKHBIX BEIIECTB IO TPyNIaM U TepuoaaM. 3HAUCHHE
MEPUOINYECKOr0 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemecTBa. XUMHYECKas CBA3b. BUIbl XUMUYECKON CBsI3M (KOBAJICHTHASI HETIOJSIpHAs
Y TIOJIApHAs, MOHHAs, METa/uindeckas). MexaHu3Mpl 00pa30BaHMs KOBAJCHTHOW XMMHUYECKON CBS3H
(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). BogopoaHas cBsa3b. BaneHTHOCTh. DIEKTPOOTPULIATETEHOCTD.
Crenens okuciieHus. MoHbI: KaTHOHBI M AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. 3aKOH IIOCTOSIHCTBA COCTaBa
BelIeCTBAa. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPHUCTAJUTMYECKON PEIIETKH.



[lonsiTue o aucnepcHeIX cucremax. VICTHUHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas 10
BEIIECTBA B pacTBOPE.

Knaccudukanus HeopraHnmdyeckux coequHeHuni. HoMeHKnIaTypa HEOpPraHMYeCKHUX BEIIECTB.
I'eneTnueckas cBsI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAJICKAIIUX K PA3TUYHBIM KJIACCAM.

Xumuyeckass peakuus. Kraccudukanus XUMUYECKUX peakUuid B HEOPTaHUYECKOW W
OpraHNYEeCKOM XMMHUHU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH COXPAHEHMS U IPEBPAICHUS SHEPTUH
MIPU XUMHYECKUX PEaAKITUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pPa3lIU4HbIX (PakTopoB. OOpaTHMble peaKIuH.
Xumnyeckoe paBHoBecue. DaKTOPHI, BIUAIOIINAE HA COCTOSIHUE XUMUYECKOro paBHoBecud. [IpuHummn
Jle [larensbe.

Onextponautnueckas auccounanus. CunbHble M ciadble 2yeKTpoiuThl. Cpena BOAHBIX
PacTBOPOB BEILIECTB: KUCasi, HEUTpaJibHas, I1€JI0YHAas.

OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

DKclepUMEeHTaAIbHbIE METOJIbl U3YYEHHS BEIIECTB U MX MPEBPALICHUN: TEMOHCTpAIHsl TabIuIl
«Ilepnognueckas cucrema xumuyeckux »sieMeHToB JI. M. MeHnaeneeBa», u3ydeHue Mojenen
KPUCTAITIMYECKUX PEHIETOK, HAOMIOEHNE U ONUCAaHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OMBITOB
(pasznokeHue MepoKcHaa BOJOpPOJa B IMPUCYTCTBUM KaTalW3aTopa, OINpPEAETICHHE CpPElbl pacTBOPOB
BEIIECTB C IOMOUIbIO YHHBEPCAJIBHOTO WHAMKATOPA, PEaKIUH HOHHOTO OOMEHa), MpOBEICHUE
MpaKTHYeCKOr paboThl «BrnusiHue pa3nuyHbiX (PakTOPOB Ha CKOPOCTh XUMUYECKON PEaKIum.

Pacuérnble 3aaumn.

PacuéTsl o ypaBHEHUSM XUMHYECKHX pEaKlUid, B TOM YHCIE€ TEPMOXUMHYECKHE PacyEThI,
pacu€Thl ¢ UCIIOJIb30BAHNUEM IIOHATHUS «MAaCCOBAas 01 BEIIECTBAY.

Heopranuyeckasi xumus

Hewmeramnsl. [lonoxenue HemeramuioB B [lepuonnueckoid cucreMe XMMUYECKHUX 3J1eMEHTOB /1.
W. MenneneeBa U 0COOEHHOCTH CTPOEHHS aTOMOB. DU3MUECKHE CBONCTBA HEMETAUIOB. AJUIOTPONUS
HEMETaJUTOB (Ha IpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BAXKHEHUIITUX HEMETAJUIOB (TaJOreHOB, cepbl, a30Ta, Gocdopa, yriepoaa
Y KPEMHHUS) U UX COSAMHEHUH (OKCHOB, KUCIOPOACOAEPKAIIUX KHCIOT, BOAOPOAHBIX COEAMHEHUI).

[IpymeHeHne BaKHEUIINX HEMETAIUIOB U UX COEIMHEHUM.

Metamibl. [lonoxenune MetaiuioB B Ilepuoguyeckoil cucteme XuMu4yeckux sneMmentoB /. U.
MenneneeBa. OcCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayutoB. O0Imue hr3nueckue
cBoiicTBa MeTauoB. CIUIaBbl METAJIIIOB. DJIEKTPOXUMHUECKUN Psii HAIIPSHKEHUH METaJIJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUILIMX METAJUIOB (HATpUid, KaJdul, KaJIbLIMM, MarHui, aJlOMUHHM,
LUHK, XPOM, KEeJle30, Me/Ib) U UX COCTUHEHHIA.

O6mme crnocoOsI mony4deHus: MeTauioB. [I[puMeHeHre METaIIJIOB B OBITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOJIbl U3yUEHUS BEIECTB M MX MPEBpAIllCHUI: U3ydeHHE KOJUIEKLIUN
«MeTasuibl U CIUIaBbD», 00pa3L0B HEMETAIUIOB, PEIICHHE YKCIEPUMEHTAIbHBIX 33ja4, HAOJII0JeHUE U
OIMCaHME JIEMOHCTPALMOHHBIX U JaOOPAaTOPHBIX OIMBITOB (B3aUMOJIEHCTBHE TUIAPOKCH]IA aJTFOMUHUS C
pacTBOpaMu KUCIJIOT U LIEI0YEH, KaueCTBEHHbIE PEaKIIM1 HAa KaTHOHBI METAJIIOB).

Pacuérnrie 3agaun.

PacuéTter Macchl BenecTBa Wi 00bEMa ra30B 110 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE FITH
00BEMY OZTHOTO U3 YUaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacYEThl Macchl (00BbEMa, KOJIMUYECTBA BEIIIECTBA)
MPOYKTOB PEAKLIUU, €CJIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHs U )KU3Hb



Ponp xumum B 00ecrie4eHUH SKOJIOIMYECKOM, SHEpreTHYeckod M MNuIleBoil 0e3omacHocTH,
pa3BUTHU MeAULIMHBL. [IoHATHE 0 HAYYHBIX METO/AAaX MO3HAHMS BEILIECTB M XUMUYECKHUX PEAKIIH.

[IpencraBnenus 06 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOJYYEHUS BaKHEUIINX
BEIIECTB.

YenoBek B MHUPE BELIECTB M MaTEpHAlOB: BAXXHEHUIINME CTPOUTENBHBIC MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTE€pHaJIbl, KpAacKH, CTEKJIO, KEpaMHKa, MaTepuanbl s JJICKTPOHUKH,
HaHOMaTEePHAJIbI, OPTaHUYECKNUE ¥ MUHEPAIbHBIC YI00pEHUSI.

XuMHUs ¥ 3710pOBbE UEJIOBEKA: IPABUJIA MCIIOIb30BaHMs JEKAPCTBEHHBIX IIPENapaToB, paBuia
0€30I1aCHOT0 MCII0JIb30BaHMS MTPENapaToB OBITOBOM XMMHUHU B TIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanu3zanus MeXmpeIMETHBIX CBsI3€d MPHU U3y4EeHUU O0IIed M HeopraHuyeckod xumuu B 11
KJIaCcC€ OCYILECTBIISETCS 4Yepe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX NOHATHUH, TaKk U
MOHSITUH, ABJISIOLIUXCA CUCTEMHBIMU AJIs1 OTJENbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1e ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAY4HbIM (PakT, rHUMOTE3a, 3aKOH, TEOpUs, aHAJU3,
CHHTE3, KJaccu(UKaLus, NepruoOgUYHOCTb, HaOII0IeHHEe, SIKCIIEPUMEHT, MOJEIMPOBaHUE, U3MEPEHNE,
SIBIICHUE.

®usuka: Martepus, JHEprus, Macca, aroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKHH YpOBEHb, BELIECTBO, TeNO, OO0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEJIMUUHBI U €IUHHIIBI UX U3MEPEHHS, CKOPOCTb.

Buonorus: kneTka, opraHusM, sKkocucremMa, buocdepa, Makpo- U MUKPO3JIEMEHThI, BATAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus:: XuMu4Yeckas MPOMBIIUIEHHOCTb, METAJIyprus, HPOU3BOJCTBO CTPOUTENIBHBIX
MaTepHaJIOB, CEIbCKOX03IHCTBEHHOE MPOU3BO/ICTBO, MUILEBAsI IPOMBIIIJIEHHOCTD, (hapMaleBTHUECKas
IIPOMBIIUIEHHOCTh, IPOU3BOJACTBO KOCMETHYECKHMX MPENapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJEKTPOHHAs IPOMBIIUICHHOCTh, HAHOTEXHOJIOT U H.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHA
HA BA30BOM YPOBHE CPEJTHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YYaIOUMMHUCS NTPOrpaMM
cpeaHero obmero oOpa3oBaHUs (JIMYHOCTHBIM, MeETaNpeAMETHbIM U IpeaMeTHbM). Haydno-
METOAMUYECKON OCHOBOW Ul pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CpPEIHEro
o01mero o0pa3oBaHus SBISETCS CUCTEMHO-ACSATEIFHOCTHBIN TTOIXOI.

B cootBercTBUHM C CHUCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ysIbTaTOB OCBOCHHUS IpeaMmeTa «XHMHUsS» Ha YPOBHE CpeHEro oO0Iero o0pa3oBaHMs BBIIEIICHBI
CJICIYIOIINE COCTaBIIAIOLIHUE:

OCO3HaHWE OOYYAIOIIUMHUCS POCCUUCKOW TPAXKIAHCKOM HWIAECHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOONPEIEIICHHUIO;

HaJIM4Me MOTUBAIMU K 00yYCHHIO;

IIeJICHANPABICHHOE DPa3BUTHE BHYTPEHHMX YOEXIEHUH JMYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEW U UCTOPUUECKUX TPAJULMHA 0a30BOM HAYKU XUMUH;

TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBAaTbCSI B CBOCH JA€ATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, IIPUCYIIIMMU IIETIOCTHON CHCTEME XUMHUECKOT0 00pa30BaHus;

HaJIMYUE IPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYPBl U CIIOCOOHOCTU CTaBUTh LEJIU U CTPOUTH
’KM3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MpeaMeTa « XUMHUA» JOCTUTalOTCS B €IMHCTBE y4eOHOU U
BOCIUTATEIbHON AESITEIbHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH ILIEHHOCTSIMH M HWJAEaJaMH POCCHICKOTO TPaKIAHCKOTO OOIIECTBA, MPUHSATHIMH B
o0IiecTBE HOpPMaMU M TpaBUJIAaMH IOBEJEHUS, CIIOCOOCTBYIOIIMMHM IpOILECCaM CaMOIO3HAHMUS,
CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YJarOIIUXCS.

JIMYHOCTHBIE PE3yabTATHI OCBOEHUS MpeIMETa «XHUMUSI» OTPAKAIOT C(POPMUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTUUECKOMN IEATEIHHOCTH 00yJaoIuXCsl 10 peanu3aliy NPUHATHIX B 00LIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS

0CO3HaHMsI OOyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0S3aHHOCTEH, yBa)KeHUS K
3aKOHY U NPaBOIOPAIKY;

IPEJICTAaBICHUs. O COLMAJIbHBIX HOpMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAEATEIBHOCTH MpPU CO3AaHUU Y4YEOHBIX INPOEKTOB,
peleHNH y4eOHBIX U TO3HABATEIbHBIX 334, BHIIOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHIOCOOHOCTH NIOHUMAaTh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYrUX MpH
aHaJIM3€ pa3INYHbIX BUJOB YU€OHOU e TENbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOT'O OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHON XUMUU;

YBaKEHMSI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUYECKOIO MPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTUKEHHS] HAyKU €CTh Pe3yJbTaT JIUTEIbHBIX HAONIOIEHUHN, KPOMOTIUBBIX
AKCIIEPUMEHTAIIBHBIX MIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U MPAKTHKOB;

MHTEpECa U NMO3HABATEIbHBIX MOTUBOB B MOJYYCHUHU U TIOCIEIYIONIEM aHaIN3e HHPOPMALIUHU O
NEPEIOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBCHHOT'O CO3HAHUS, STUICCKOTO ITOBE/ICHHS,

CIIOCOOHOCTH OIICHMBATH CHUTYAIlMH, CBSI3AHHBIC C XUMUYECKUMH SIBICHUSIMH, M TPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUECHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHHE M TOCTYIKH CBOMX TOBAapUIIEH C TMO3UIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI STUX MOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

NOHUMaHMUA LEHHOCTeH 370pOBOrOo M 0Oe30macHoro obpaza KHU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M TICHXUYECKOMY 370POBbIO;

coOIIroIeHHsI TIpaBUII 0€30TaCHOTO OOpAITICHHs C BEIIeCTBaMH B OBITY, TOBCETHEBHON JKU3HU U
B TPY/IOBOH JICSITCILHOCTH;

MOHUMAHUS [ICHHOCTH TPAaBUJI WHANBUIYAIBHOTO U KOJUIGKTHBHOTO 0€30I1aCHOrO IMTOBEICHUS B
CUTYAIUSX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEONIEHUS aNKOTOIIs,
HApPKOTUKOB, KYPEHUS);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIILCKOW  JIESATEIBHOCTH,
OO0I1IECTBEHHO MOJIE3HOM, TBOPUYECKOM U APYrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHWH NPAKTHUECKHX 3aJad  COIHAJIbHOM
HAIpPaBIEHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJbl);

WHTEpeca K MPAKTUISCKOMY M3yYeHUIO MPOodeCCHil pa3IudHOTO PoJia, B TOM YHCIIC HA OCHOBE
MPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBaKEHUS K TPYIY, JTIOASIM TPyJa U pe3ylibTaTaM TPYIOBOU NeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYyaJbHOW TpaeKTOpuu oOpazoBaHus, OymyIiei
npodeccud W peau3anuyd COOCTBEHHBIX >KM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0J10rHYEeCKOro BOCIIUTAHUS:

9KOJIOTHUECKH IIeJIeCOO0Pa3HOr0 OTHOIICHUS K TPUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHUSA
JKM3HU Ha 3emiie;

NOHUMaHUS TJ00aJbHOrO XapaKTepa HKOJOTUYECKUX MpoOJieM, BIUSHUS 3KOHOMHYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOMN U COLIMATBHOM CPEBI;

OCO3HAHUS HEOOXOAMMOCTH WCTOIB30BAHMS JOCTIKEHUN XUMHUH JUIsI PEIICHUs BOIMPOCOB
paIMOHATIBLHOTO MIPUPOIOTIONB30BAHUS;

AKTUBHOTO HEMPUITUS NCUCTBUHN, IPUHOCIIINX BPE OKPYKAIOILIEH MPUPOIHOM cpefie, yMEHUS
MIPOrHO3UPOBATh HEOJArONpPUSTHBIE IKOJOTUYECKUE MOCIEACTBUS MPEANPUHUMACMBIX JEUCTBUN U
MPeIOTBpAIIATh UX;

HAJIMYUSl PA3BUTOTO OSKOJOTMYECKOTO MBIIIJICHUS, JKOJIOTHUYECKOW KYJIbTYphI, OIIbITA
JEeSITENBbHOCTH DKOJIOTUYECKOM HAMPAaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MM B TMIO3HABATEIHHOM,
KOMMYHHUKATUBHOW M COLIMAJbHOW MPAaKTUKE, CHOCOOHOCTH W YMEHMSI AKTUBHO IPOTHUBOCTOATH
U7E0J0Tuu XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOILIECTBEHHON MPAKTHKHY;

NOHUMaHUs CHeuuUKH XUMHM KaKk HayKH, Oco3HaHus e€¢ poiu B (GOPMHUPOBAHUU
paIMOHAIFHOTO HAYYHOT'O MBIIIUICHHUS, CO3JJaHUH I[EJIOCTHOTO TPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE



KaK 0 €JIMHCTBE IIPUPO/Ibl U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH TPoOIeM
COXpPaHEHHUs MPUPOJHOIO PABHOBECHUS;

yOeXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHUHM JJII COBPEMEHHOW LMBWIM3ALUMU: B €&
I'YMaHMCTUYECKOM HalpaBI€HHOCTH U BaKHOM POJIM B CO3aHUU HOBOM 0a3bl MaT€pUaAIbHOM KYJIbTYPBI,
pelIeHNH TTI00aJIbHBIX IPOOJIEM YCTOWYMBOIO PAa3BUTHUS YEJIOBEUECTBA — ChIPhEBOM, YHEPI€TUUECKOH,
IUILEBOH U 3KOJIOrMYECKON O€3011aCHOCTH, B Pa3BUTHH MEAMLIMHBI, 00ECIIEYEHUN YCIOBUH YCIIETHOTO
TpyJa B SKOJIOTHIeCKH KOM(DOPTHOM JKMU3HH KaKIOTO YICHA OOIIECTRA;

€CTECTBEHHO-HAYYHOM  I'DAaMOTHOCTH:  IIOHMMAaHHUS  CYHUIHOCTM  METOJOB  IIO3HAHMI,
UCTOJIb3yEMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH UCIOJIb30BaTh MOJy4aeMble 3HAHUS J1JIs aHATTU3a
U OOBSACHEHMsI SIBICHUH OKPYXKAIOIIEro MHUpa U MPOUCXOASIINX B HEM M3MEHEHUI, yMEHUs JesaTh
000OCHOBaHHbIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHbBIX ()aKTOB U MMEIOIIMXCS JaHHBIX C LENbIO MOTYy4YEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSTEIbHO HCIOIb30BATh XUMHUUECKUE 3HAHUS JAJIS pEIIeHUs MpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYALHAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON e TeIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO U CaMO0OPa30BaHUIO, K AKTUBHOMY
IIOJIYYEHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU [TOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TPyZa B PA3JIMYHBIX cepax MpophecCHOHATBHON e TEIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHBIE pe3yIbTaThl OCBOCHUS y4eOHOTO mpenMeTa «XUMUs» Ha YPOBHE CPEIIHETO
o011ero o0pa3oBaHUs BKIIFOYAOT:

3HauMMBbIe Ay (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIHUITIMHAPHBIC
(MeXIIpeIMEeTHbIE) OOIIeHAyYHbIE MOHSTHS, OTPAaXKAIOLIUE IEJIOCTHOCTh HAyYHOW KapTUHBI MUpa U
CHGHI/I(i)I/IKy MECTOAOB IMO3HAHUSA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HaAyKaXx (MaTCpI/Iﬂ, BCIICCTBO, DHCPIUs,
SIBJICHHUE, TMPOIECC, CUCTEMAa, HAYYHBIN (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeIoOBaHNe, HAOII0IeHUE, U3MEPEHNUE, SKCTIEPUMEHT U JIPYTHE);

YHHUBEpCalbHbIe y4eOHbIE NEHCTBUS (IMO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJISITHBHBIC),
oOecrneynBatone (HopMUpPOBaHHE (PYHKIMOHAIBHON T'PaMOTHOCTH U COLMAIbHON KOMIIETEHIIUU
o0yJaronmxcs;

CIOCOOHOCTH 00 yJarouxcs UCTIOJTb30BATh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHPOBO33pEHUYECKUE 3HAHUS M YHUBEpPCalIbHbIE ydeOHbIE NEHCTBUS B MO3HABATEIHHOM M COLMATBHON
MIPAKTHKE.

MertanpenMeTHble  pe3ylbTaThl  OTPAXKalOT  OBJQJCHHE  YHUBEPCAIBHBIMH  Y4€OHBIMH
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATHBHBIMU I[GI\/’ICTBI/ISIMI/I.

OBy1ajjeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€/ CTBHAMM:

1) 6a3oBbIe JIOTHYeCKHUE eiiCTBHS:

CaMOCTOSITENIbHO ~ (POPMYJMPOBaTH M aKTyalM3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIPECIIATH SN JACSITSILHOCTH, 331aBasi MapaMeTPhl U KPUTSPUU UX JOCTHKCHHS, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTU C MMOCTABJICHHBIMU LCJISAMHU,

UCIIONB30BaTh MPH OCBOSGHWUU 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHble MPU3HAKY NOHATUN U YCTAaHABIMBATh UX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE
TIOHATUA OJIA 00BSICHEHHUS OTACIIbHBIX (i)aKTOB )51 SIBJ'ICHI/II\/'I;

BI)I6I/IpaTI) OCHOBAHHA U KpUTCPUUN TJIA KJ'IaCCI/I(bI/IKaHI/II/I BCUICCTB U XUMHNYCCKUX pCaKHI/II\/JI;



YCTaHABJIMBATh [IPUYNHHO-CIIEICTBEHHBIE CBSI3U MEX]y U3y4acMbIMU SIBICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXJECHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, M0 aHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B PAaCCMATPUBACMBIX SBICHUSX, (HOPMYTUpPOBATH BBIBOABI U
3aKJIFOYEHHS;

IPUMEHATh B IpOLlecCe IO3HAHUS, HCIHOJIb3yeMble B XHMUHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, IPeoOpa3oBbIBATE MOJIEIbHbBIE MPEACTABICHUS — XMUMHUYECKMH 3HAaK (CMMBOJ) JIEMEHTA,
XuUMu4eckast popMmyna, ypaBHEHHE XUMUYECKON pEaKkIuy — MPU PEIICHUH Y4eOHBIX TTO3HABATEILHBIX U
IIPAKTUYECKUX 3a]1a4, IPUMEHATh HA3BaHHbIE MOJIEJIbHBIE IIPECTaBICHHUS IS BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30Bble HCCJIEA0BATEIbCKUE AeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOTO MO3HAHMSI BEIIECTB U XMMUUYECKUX pPeaKLnii;

dopMynupoBaTh LEAM W 33JaYd  WCCICAOBAaHUS, WCIOJB30BATh IIOCTABICHHBIE U
CaMOCTOSITENIFHO C(OPMYIMPOBAHHBIE BOMPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIS
(dbopMHpPOBaHHUS TUIIOTE3HI 110 MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJE€Th HABBIKAMU CAMOCTOSITEJIBHOTO IIIAHUPOBAaHUS M IPOBENCHUSA YYEHUYECKHUX
SKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHs HAOMI0aTh 3a XOJOM IpOLecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATH €TO PE3YIbTAT, (POPMYIHUPOBATH 0OOOIICHHS M BBIBOJIBI OTHOCUTENBFHO IOCTOBEPHOCTH
pe3yIbTaTOB UCCIIEOBAHNUS, COCTABIATH 0OOCHOBAHHBII OTUET O MPOJIesIaHHON paboTe;

npruoOpeTaTh ONbIT YYEHHYECKON MCCIIe0BATEIbCKON U IPOEKTHOHN JesTeIbHOCTH, IPOSBIATH
CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PELICHMs NMPAKTUYECKUX 3a/ad,
MPUMEHEHUIO Pa3IMYHbIX METO/I0B IIO3HAHMUS.

3) pa6ora ¢ nungopmanueii:

OpPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX MH(oOpMaIuu (HaydyHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOI0 COJIepKaHMsl, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa), aHaTu3upoBaTh HH(HOPMAIUIO
pa3IMYHBIX BHUJIOB M (OpPM IMPEJCTaBICHUS, KPUTHYECKH OLIEHHBAaTh €€ JOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTD;

(opMynHpoOBaTh 3aMPOCH U IPUMEHSTH Pa3IMYHBIE METO/IbI IIPH TIOMCKE ¥ 0TOOPE HH(OpMAIHH,
HEOO0XOAUMOM 151 BBIIIOJHEHUS y4eOHBIX 33/1a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCIHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH MU
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIIFHO BBIOMpATh ONTUMANIbHYIO (OpMY TpeAcTaBiIeHHUs HHPOpMAIH (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA IpU paboTe ¢ XUMUUECKOi nHpopMaruei:
IPUMEHATh MEXINpeaAMeTHble ((pu3nueckne W MaTeMaTHYeCKHe) 3HAKU U CHMBOJIBL, (OPMYIIHI,
a00peBHaTyphl, HOMEHKJIATYPY;

UCTIOJIB30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISATHOCTH.

OBiageHne yHHBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJlaBaTh BONPOCHI 0 CYIIECTBY OOCYXJIaeMOH TeMbl B XOJ€ JIUANoOra W/WIN JUCKYCCHH,
BBbICKa3bIBaTh UAEH, POPMYJINPOBATH CBOM IPEAJIOKEHHSI OTHOCUTEIIBHO BBIIIOJHEHUS IPEIJIOKEHHON
3a/1a4u;

BBICTYNIaThb C MPE3EHTALMEHl pe3yJlbTaTOB I03HABATEIBHOW JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIBHO MM COBMECTHO CO CBEPCTHMKAMH IIPU BBIIIOJHEHUU XUMHUYECKOIO JKCIIEPUMEHTA,
IPAKTUYECKOM paboOThl MO HCCIIEOBAHUIO CBOICTB H3ydyaeMbIX BEIIECTB, peaM3alull y4yeOHOTro
npoekta U (OpMYIMpPOBATHh BBIBOABI IO pe3yibTaTaM IPOBEAEHHBIX HCCIEAOBAaHUM IMyTEM
COTJIACOBAHUS TIO3UIUI B X0z€ 00CYXK/IeHUS 1 0OMEHAa MHEHUSIMH.



OBiajgeHne YHHBePCAJIbHBIMH PeryJ/JsiTHBHBIMU 1eiiCTBUAMM:

CaMOCTOSITEJIbHO ITUIAHUPOBAaTh U OCYLIECTBISITH CBOIO IIO3HABATEJbHYIO JIESITEIBHOCTD,
ompenensas e IeNd M 3aJa4yd, KOHTPOJIUPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
MpeiyaraeMblii allrOPUTM JICUCTBUHN MTPH BHIMOJTHEHUN YY€OHBIX U MCCIIEI0OBATEIbCKUX 33124, BRIOUPATh
Haubosee 3¢h(HEeKTUBHBIN CIIOCO0 UX pEIIeHHs C Y4ETOM MOJyYEHHUs HOBBIX 3HAHUN O BEIIEeCTBaX U
XUMHYECKHUX PEaKIMIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs OTPaXKaloT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJTU XUMUU B IO3HAHUHU SIBIICHUH MPUPOIBI, B (POPMUPOBAHUU MBIIIUICHHS U KYTbTYPBI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOW Ji pelIeHUs] MPaKTUYeCKUX 3a1ad u
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOIHON CPELIE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHWI, KOTOpas BKJIOYAET: OCHOBOIOJAralOUINe MOHITHUS
(XMMUYECKUIl ~ DJIEMEHT, aToM, DJJEKTpOHHas o00o0JI0uKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, XUMHUUECKasl CBSI3b, CTPYKTYpHast (hopmyra (pa3BEpHyTasi U COKpalIEHHAs ),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOIHbIN cKelleT, PyHKIMOHANbHAS TPYIa, pajuKal,
M30MEpHs, U30MEPBI, TOMOJIOTUYECKUIN P, TOMOJIOTH, YIJIEBOIOPObI, KHCIOPO U a30TCOAEpKALIUE
COCIMHEHUS, MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJICKYJISIPHBIC COSTUHEHUS); TEOPUH U
3aKOHBI (TEOpHsl CTpPOEHHUs OopraHuueckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3bIK XUMUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAIIHUE B
OCHOBE MOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUMN, (DAKTOJIOrMUECKHE CBEICHUS
0 CBOWMCTBaX, COCTaBe, MOJyUYEHUN U OE30MTACHOM HCITOJIb30BAHWN BKHEUIITUX OPTAHMYECKUX BEIIECTB
B OBITY U IPAKTUYECKOM JACATEIHLHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKH MOHATUN, YCTAHABIUBATH UX
B3aUMOCBS3b, MHCIOJIb30BATh COOTBETCTBYIOIIME IIOHATHSA MPU OMMCAHMM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTraHUYECKUX COSTUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUW WCIOJIB30BaTh XHMHYECKYI0 CHMBOJHUKY IS COCTAaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaméHHON) (GOpMysn OpraHUYEeCKUX BEIIECTB U
YPAaBHEHUM XWMHUUYECKHX DPEAKIUH, W3rOTABIMBATH MOJEIH MOJEKYJI OPraHUYECKUX BELIECTB IS
WJUTIOCTPALIUU UX XUMMUYECKOTO U IMPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMUBATh MPUHAIJIC)KHOCTh M3YyYEHHBIX OPraHUYEeCKUX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K OINpPEAeNEHHOMY KIIacCy/TpyIIe COeAUHEHUH (YIiIeBOAOPOIBL,
KHCJIOPOJI U a30TCO/ICPKaIIUE COCIMHEHMS, BBICOKOMOJICKYJISIPHBIE COCTMHEHMUS ), 1aBaTh UM Ha3BAHUS
o cucremaruyeckoit Homenknatype (IUPAC), a Takke NpuBOIUTE TPUBUAIBHBIE HA3BAHUSI OTJEIBHBIX
OpPraHMYECKUX BEUIECTB (ITWUJICH, MPOMMIIEH, AaleTHJeH, OJTUJICHTIUKONb, TJIHIEPUH, (¢EeHOI,
dbopManbaerus, aneranbAeruj, MypaBbHHas KHUCJIOTa, YKCYCHas KHCIJIOTa, OJICMHOBAas KHCIIOTAa,
CTeapuHOBas KUCJIOTA, [II0K03a, PpyKTO3a, Kpaxmall, HeJI0103a, TIIUIUH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPEACIIATh BHIbl XHMHYECKOH CBS3M B OPraHUYECKUX
coeuHeHUsIX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITH MOJIOKEHHSI TEOPUH CTPOCHHS OPTaHUYECKUX BEIIECTB
A. M. bytnepoBa /st 00BSICHEHUST 3aBUCIMOCTH CBOWCTB BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH
COXpPAHEHHUS MACChI BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HHU3HUECKUE U XUMHUYECKHE
CBOMCTBA TUIUYHBIX TMPEICTABUTENICH pa3IWYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH,
STHJICH, NPONWICH, aleTWIeH, Oyraauen-1,3, mertwiOyragueH-1,3, OeH30i, METaHOJN, JTAaHOIN,
STUJICHTJIUKOJb, TJIHMIEPUH, (EHONd, aleTalbJeru]l, MypaBbHHAas M YKCYCHas KHUCJIOTHI, TIIOKO3a,
Kpaxmall, HeJUTI0J103a, aMUHOYKCYCHAsI KHCIIOTa), WJUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXY HUMU
YpaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh MCTOYHUKU YTIICBOJOPOIHOTO CHIpbS (HE(PTH,
MPHUPOJHBIA Ta3, Yrojb), CHOCOOBI WX MEpPepabOTKH W TPAKTUYECKOE TMPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS MO XUMUYECKUM YpaBHEHHSM (MacChl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTAa PEaKIMH MO0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MJIM MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUU MPH U3YYCHUU BEIIECTB U XUMUYECKUX SIBJICHHN (HaOIIOACHHE,
U3MEpEHUE, HKCIEPUMEHT, MOJEIUPOBAHKE), WCIOJIb30BaTh CHUCTEMHbIE XUMHYECKHE 3HAHMS IS
MPUHATUS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYAIMSX, CBS3aHHBIX C BEIHIECTBAMU U UX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATh TMpaBUa IMOJIb30BAHUS XHMHYECKOH MOCYAOH Hu
1abopaTopHBIM 00OpYyIOBaHHEM, a TaKXe IMpaBuiia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU IO BBHIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yYMEHHUH IUIAHUPOBATH ¥  BBITIOJHATH XUMHUYECKHH OKCICPUMEHT
(mpeBpallleHHsl OPraHUYECKUX BELIECTB [TPU HAaIrpPEBaHUU, [10JIyYE€HUE STUIIEHA U U3YYEHHUE €r0 CBOWCTB,
KAaueCTBEHHBIC PEAKIIMH OPraHMYECKHUX BEIECTB, NEHATypalus OCKOB MpHU HArpeBaHUU, I[BETHHIC
peakuuu 0eJIKOB) B COOTBETCTBUH C MTPABUIIAMU TEXHUKHU 0€30MaCHOCTH MPHU 0OPAIICHUH C BEIIECTBAMHU
1 1a00paTOpHBIM 00OPYAOBAHUEM, MPEJICTABIATh PE3yIbTaThl XUMUYECKOT0 3KCIIEpUMEHTa B Ghopme
3alMCH YPaBHEGHWH COOTBETCTBYIONIMX peaknuid W (HOopMyIHpoBaTh BBIBOJBI HA OCHOBE JTHX
pe3yabTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HHGPOpPMAIIHUIO,
MOJITy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHopmaiu, UHTepHeT u Apyrux);

c(hopMUPOBAHHOCTh YMEHHI COOJIIOAATH TTPaBUila SKOJOTUUYECKH IIEJIECO00Pa3HOTO MTOBECHUS
B OBITY U TPYJOBOM ACATEIHLHOCTH B LIESAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM
Cpelbl, OCO3HABaTh OIMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHU3MBbl OMPEACIEHHBIX OPraHUYECKUX
BeIIeCTB, MOHMMas cwmbici Tokazatens [IJIK, moscHsAT, Ha mpuMepax CrnocoObl YMEHBIICHHS U
MPEAOTBPALLEHUS UX BPEAHOIO BO3/ICICTBUS HA OPTraHU3M YEJIOBEKA;

JUTsl 00y4aIOLIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI: YMEHUE NPUMEHSATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB U XMMHUCCKHUX SBIICHHIA,

JUTSL CIIETIBIX U CIa0OBUISIIUX OOYYAIOMIMXCS: YMEHHE HCIOIb30BaTh PelbeHO-TOUCUHYIO
cucreMy obo3HaueHuii JI. bpaiins 11 3anucu Xxumuyeckux Gopmy.

11 KUIIACC

[IpenMeTHbIC pe3ynbTaThl OCBOSHUS Kypca «O0mmas u HeopraHudeckasi XUMUsD» OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUI: O XMMHYECKON COCTaBISIONIEH €CTECTBEHHO-HAYUHOU
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUHU SIBJICHUH IPUPO/bI, B (GOPMUPOBAHUU MBILUICHUS U KYIbTYPbI
TUYHOCTH, €€ (YHKIMOHATBLHON TpaMOTHOCTH, HEOOXOAUMOU IJIsi PEIICHHs] MPAKTHUYECKUX 3a1ad U
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOIHOM CPEJIE;



BJIQ/ICHUE CHCTEMOI XMMHUYECKHX 3HaHW, KOTOpasl BKIIFOYAET: OCHOBOIOJATAIONINE MOHSATHUS
(XMMHYECKHUI SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIA O0BEM, BaJIE€HTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIEHUS, XUMHUYECKasi CBS3b
(xoBaJleHTHAs, MOHHAS, METANTNYeCKasi, BOJOPOIHAS), KpUCTAIIIMYECKAst perI€TKa, TUIIBI XUMUYECKUX
peakuuii, pacTBOp, IEKTPOIUTHI, HEAIEKTPOIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIUS, OKUCIUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUUECKON peaklnu, XHMUYECKOE paBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS
AJIEKTPOJUTUYECKON aucconuannu, nepuoanydeckui 3akoH . M. MeHnneneeBa, 3aKOH COXpaHECHUs
MacChl BEIECTB, 3aKOH COXPAHCHUS M TPEBPALICHUS OJHEPTUU MPH XUMHUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHHUS, JIEKAIIUEe B OCHOBE
MOHMMAHHUA TPUYUHHOCTH M CUCTEMHOCTH XMMMYECKUX SIBJICHUH, (DAKTOJIOTMYECKHE CBEIEHHUS O
CBOMCTBaXx, COCTaBe, MOJyYEHUH 1 O€301TaCHOM MCIIOJIb30BAaHUHU BOXKHEHIIINX HEOPTAHMUECKUX BEIIECTB
B OBITY U IPAKTUYECKOM JACATEIHLHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHbIC MPU3HAKU MOHATHUN, YCTaHABIUBATH UX
B3aMMOCBA3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMHUCAHUN HEOPTaHUYECKUX BEIIECTB U
UX MpEeBpalLCHUI;

c(hOopMUPOBAHHOCTh YMEHHUH HCTIOIB30BATh XUMHUYECKYIO CHMBOJIUKY JIJIsS COCTABJICHUS (POPMYIT
BEIIECTB M YPaBHEHWH XUMHUYECKMX peakmui, cuctemarnueckyro HomeHknatypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHUs OTJEIbHBIX HEOPTAHUUECKUX BEUIECTB (yrapHblii ra3, yriaeKUCIbli ra3, aMMHUakx,
ramiéHasi U3BecTb, HeranéHasi U3BECTh, MIUTHEBAs COMIA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUH OIpPEAeNsATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHYECKHX
JJIEMEHTOB B COCAMHEHUSX PA3IMUYHOTO COCTaBa, BUJ XUMHUYECKOH CBs3M (KOBaJEHTHas, MOHHAS,
METaJUTMYECKasi, BOJIOPO/IHAS) B COEAMHEHUSX, TUIT KPUCTAINIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA
(aToMHasi, MOJIEKYJSpHasi, HMOHHAs, METAJJIMYecKas), XapakTep cpelbl B BOJHBIX pPAacTBOpax
HEOPraHMYECKHUX COSTUHEHHUI;

c(hopMUPOBAHHOCTh YMEHHI YCTaHABINBATH MIPUHAJIC)KHOCTh HEOPTAHMYECKUX BEIIECTB 110 UX
COCTaBY K OMPECIIEHHOMY KIIACCY/TPYIIE COSTMHEHUH (MPOCTHIC BEIIECTBA — METAILIBI 1 HEMETAJLIBI,
OKCH/JIbI, OCHOBAHHSI, KHCIIOTHI, aM(DOTEPHBIC TUAPOKCHUIBI, COIIH);

c(hOpMUPOBAHHOCTh YMEHUH pPaCKpbIBaTh CMBICH Mepuoandeckoro 3akoHa /. 1. Menzeneesa u
JEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOrHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepHU30BaTh JIEKTPOHHOE CTPOEHHE ATOMOB XHMHUYECKHX
sanemeHToB 1-4 mepuonoB Ilepuoauyeckoit cucrembl xumuueckux siemeHtoB [[. M. Menpaeneena,
UCTIONB3Yysl TOHSATHS «S-, P-, d-3JIEKTPOHHBIC OpPOUTAIHNY», «IHEPTCTHUYCCKHUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XMMHUYECKHUX 3JIEMEHTOB M UX COEJUMHEHUN MO MepuojgaM M
rpynnam [lepuoanueckoit cucrembl xumudeckux daeMmeHToB . . Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh (OIMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE T€HETHUECKOW CBS3HU
MEXJy HEOPraHMYEeCKUMHU BEUIECTBAMU C IOMOIIBI0 YPaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLuii;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMUPOBATh XHWMUYECKHUE PEaKUUU [0 Pa3IUYHbIM
MpU3HaKaM (YUCITy U COCTaBy pearupyrolluX BEIIeCTB, TETUIOBOMY 3P (HEKTy peakinu, W3MEHECHHUIO
CTCTICHEHW OKUCIICHHS YJICMEHTOB, 00OPAaTUMOCTH PEAKIINH, YYACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUIN COCTaBISATh YPaBHEHUS PEAKIMI pa3WYHBIX THUIIOB, TIOJHBIC U
COKpaIlIEHHBIE YPaBHEHUS PEaKIUil HIOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TU PEaKLUU
UAYT 10 KOHIIA;



c(hOpMHUPOBAHHOCTh YMEHUIN NPOBOAMUTH PEAKIIMHU, MOJITBEPXKIAIOIINE KaYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUINE B
BOJIHBIX PACTBOPAaX HEOPraHMYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh yYMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii HoCPEeCTBOM COCTaBICHUS 3JIEKTPOHHOTO 0anaHca STHUX PeaKiHii;

c(OpMUPOBAHHOCTh YMEHHH OOBACHATH 3aBUCHMOCTb CKOPOCTH XHUMHYECKOW peaKIUH OT
pa3nM4HBIX (PAKTOPOB; XapaKTep CMELICHUS XMMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozneictBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTEpPHU30BaTh XUMHUYECKHE IPOLECCHI, JIeXKAIUe B OCHOBE
MIPOMBIIIIEHHOTO MOJIYYeHHs CEpHON KUCIIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEICTABICHHI
00 00IMX HAYYHBIX MPUHIIAIIAX U YKOJOTHIECKUX MPOOIeMax XUMHUIECKOTO IMPOU3BOJICTBA;

c(OPMHUPOBAHHOCTH YMEHHI MPOBOJIUTH BBHIYMCIICHHUS! C MCIOJIB30BAHUEM TOHATHS «MAacCOBas
707151 BEIleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHUHM Ta30B MPH XUMHUYECKUX PEaKIUSIX, MacChl
BEIIeCTBA WM 00BbEMA Ira30B M0 U3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WU 00BEMY OJHOIO U3
YYacTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiy Ha OCHOBE 3aKOHOB COXpPaHEHUs
MAacChl BEIIECTB, PEBPAILICHHUS U COXPAaHEHHUS DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIONATh NpPaBHJA IOJB30BAHUS XHUMHUYECKON MOCYIOUH H
na00opaTOpHBIM 000pYIOBaHHUEM, a TaK)Ke IpaBuiia OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHMU IUIAHUPOBATh M  BBINOJHATh XUMHUYECKUH HSKCHEPUMEHT
(pa3noxeHne TMEepOKCHAa BOJOPONa B NMPHCYTCTBUHU KaTaln3aTopa, OIMpPENeNIeHHEe CPEeIbl PacTBOPOB
BEIIECTB C IOMOIIBI0 YHHBEPCAIBHOTO HHIMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XMMUYECKON peakiiy, peakiii HOHHOTO 0OMEHa, KayeCTBEHHbIE peakiMy Ha cynbdar-, kKapOoHAT- U
XJIOpUI-aHUOHBI, Ha KATHOH aMMOHHUS, PEIICHHE SKCIIEPUMEHTANbHBIX 3a7au Mo TeMaM «MeTamib» U
«HewmeTamibi») B COOTBETCTBUH C MTPaBHIAMH TEXHHKH 0€30MAaCHOCTH NP OOpaIIeHUH C BEHIECTBAMHU
U J1abOpaTOpHBIM 000PYAOBAaHUEM, MPECTABISATH PE3YIbTATHl XUMHUYECKOTO IKCIIEPHMEHTa B (popme
3allUCH YpaBHEHHWH COOTBETCTBYIOIIMX pEaKUUid M (OPMYIHPOBAaTH BBIBOJBI Ha OCHOBE JTHX
pe3yibTaToB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HHGOpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeCTBAa MAaCCOBOM KOMMYHUKaLMKU, IHTEpHET U IpYyrux);

c(OpPMHPOBAHHOCTh YMEHHUI COOJIIOIATh MPaBUiIa YKOJOTHUECKH eIeCO00Pa3HOro MOBEICHHS
B OBITY U TPY/IOBOM JIEATEILHOCTH B IEJISIX COXPAHEHHUSI CBOETO 3/10POBbs M OKpYXKAIOIIel TPUPOIHOM
Cpelbl, OCO3HABATh OMACHOCThH BO3ACUCTBHS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn nokazatens [1JIK, mosicHaTh Ha mpumepax crocoObl YMEHBIICHHUS W TPEIOTBPALCHUS HX
BPEJHOI0 BO3/ICHCTBHS HA OpraHU3M YeJIOBEKa;

JUT O0YYaIOUINXCS ¢ OTPAHMYCHHBIMH BO3MOXXHOCTSMH 3/I0POBBS: YMEHUE IPUMEHSATH 3HAHHS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHHS BEUIECTB U XUMHUECKUX SIBJICHUM;

JUI CJIENBIX W CIA0OBUAALIMX OOYYaIOUIUXCSA: YMEHHME HCIOJIb30BaTh Pelibe(yHO-TOUCUHYIO
cucteMy obo3naueHuit JI. bpaiins mis 3anmicu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne HaumeHoBaHue pa3iesioB 4 TeM NPOrpamMMbl Kosan4yecTBo yacoB duekTponHbie (undposbie)
n/n Bcero | Kontpoasubie | Ilpaktnueckme = 00pasoBaTe/bHbie PeCypChl
padoTbI padoThI
Paznen 1. Teopernueckne OCHOBBI OPraHUYECKOH XUMUH
11 [Ipeamer opranndeckoi Xumuu. Teopust CTpoeHus 3
' opraHuueckux coequHenuii A. M. byrneposa
Uroro no pazaeny 3
Pasnen 2. Yriesogopoasl
2.1 [IpenenbHble YraeBOAOPOAbI — aJTKAHbBI 2
99 HenpenenbHble yrieBogopoabl: aJKeHbl, 6 1
' aJIKaJIMEHBbI, AJIKUHBI
2.3 | ApomaTtHueckue yrieBO0pOJIbI 2
24 [IpupoaHbie HCTOYHUKH YTIIEBOJOPOIOB U MX 3 1
' nepepaboTKa
Hroro mo paszneny 13
Pa3zpnen 3. Kucaopoacoaep:xkamnue oprannieckue coeJuHeHNs
3.1 | Cruptel. ®eHon 3
3. Anpneruasl. Kap6oHoBbie KUCIOTHI. CII0OKHBIC 7 1
' a¢upsl
3.3 | Yraesoasl 3 1
Hroro o pasneny 13

Pa3znen 4. A3oTconepskamye OpraHu4ecKue coeMHeHus




4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Uroro no pazneny 3
Pa3znen 5. BoicokomoJieKkyJIsIpHbIE COeINHECHUSA

5.1 | IImactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne HanmenoBanue pa3jiesioB M TeM NPOrpamMMbl KonuyecrBo yacos DJIeKTpOHHBIE (HH(pPOBHIE)
n/n Bcero  Koutpoabnsbie | [lpakTuueckme | 00pasoBaTesibHbIE pecypebl
padoThI padoThI
Pa3znen 1. TeopeTnueckne 0CHOBBI XUMHUU
Crpoenune atoMoB. Ilepuonndeckuii 3aKoH U
1.1 [lepronuueckas cucTeMa XMMHUYECKHX DJIEMEHTOB 3
. . MenneneeBa
1.2 | Ctpoenue BemecTBa. MHOrooOpasue BEIIeCTB
1.3 XUMHUYECKUE peaKIUn 6 1 1
Hroro o pasueny 13
Pasnen 2. Heoprannyeckasi Xumust
2.1 | Meramisl 6
2.2 | Hemerasibt 9 1
2.3 CBsi3b HEOPraHUYECKUX U OPTraHNMYECKUX BEIIECTB
Utoro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 | Xumus u )Ku3Hb 4
Hroro mo pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
Ne Tema ypoka KoJuunyecTBo 4acoB JeKTPOHHbIE HU(POBbLIE
n/n Bcero | Kontpoannsie | Ilpaktnueckne | 00pasoBaTeJbHbIC pecypehl
padoTbI padoThbI
1 [IpenMeTt opraHuueckoi XuMuu, e€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHHE
5 Teopust CTpoeHUST OPTaHUYECKUX COCTUHEHUN A. 1
M. bytiiepoBa, €€ OCHOBHBIE NIOJIOKEHHUS
[TpeacraBienue o kaaccu(UKaLUU OPraHHIECKUX
3 BemecTB. Homenkiartypa (cucreMaruueckas) u 1
TpUBHAJIbHBIE Ha3BaHUS OPTAaHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHUM PsiJT 1
5 MertaH 1 3TaH — NpOCTEUITNE MPEACTABUTEIN 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U IPONUIEH — MPOCTENIINE 1
MPEeACTaBUTENH AJIKEHOB
8 [Tpaktrueckas padota Ne 1. «Ilomydenue striena 1 1
U U3yYEHUE €ro CBOWCTB»
9 Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[losydyeHne CUHTETUYECKOTO KayuyKa U pEe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS,
10 TOMOJIOTHYECKUH psill. ALETUIIEH — IPOCTEUIINI 1
IIPEICTaBUTEND aJIKUHOB
11 Boruncnenus no ypaBHEHUIO XMMUUYECKON pEeaKIMU 1




12

Apensbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTh apeHOB

I'enetnueckas cBA3b YIi€BOJAOPOJOB,

13 MPUHAJJISKANTNX K Pa3IMYHbIM KJ1accaM
[TpupoHbIe HCTOYHUKH YTIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMYTHBIE HE(TIHBIC Ta3kI,
He(Th U MPOJYKTHI €€ nepepaboTKu
[IpupoaHbIe HCTOUHUKH YTIEBOIOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ TIepepadoTKH

16 Kontponbnas padota no pasneny
«YTII€eBOIOPOABD)

17 [IpenenbHBIE OJHOATOMHBIE CITUPTHI: METAHOI U
3TaHoi. BogopoaHas cBsi3b

18 MHOroaTOMHBIE CITUPTHI: TUJIICHTIINKOIb U
TJIHLIEPUH

19 ®DeHOoJI: CTPOCHUE MOJIEKYIIbI, (PU3NUECKHe U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: GOpMabICTU U AlleTAIbICTH.
AueroH

21 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs M YKCYCHAsI

99 [TpaxkTuueckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

93 CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK
MPEJICTABUTENH BBICIIUX KaPOOHOBBIX KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX

MOIOIIEE NEVCTBUE




CrnosxHble 3(hUpbl KaKk MPOU3BOIHbIE KAPOOHOBBIX

25 1
KHUCIIOT. [ Maponu3 CII0KHBIX 3(UPOB

26 Kupsl: Tunponu3, npuMeHeHue, OnoIorudecKkas 1
POJIb )KUPOB

97 YrneBonpl: cocTa, kiaaccudukaius. Bakueiimme 1
MPEJICTaBUTEIH: TIIF0K03a, (PpyKTO3a, caxapo3a

28 Kpaxwman u 1enmro103a Kak IpupoJHbIe TOTUMEPHI 1
KontposbHas pabora 1o pasaeiy

29 «Kuciopoacoaepkanipe opraHuIecKue 1
COCIUHEHUS

30 AMMHBI: METHJIAMHUH U aHWJIMH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHHYCCKHE

31 COEUHEHUS, UX OMOJIOTMYECKOE 3HAUECHUE. 1
IenTraer

39 Benku kak mpupoHBIE BEICOKOMOJICKYIISIPHBIE 1
COEIMHEHHS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX 1
COEIMHEHUI
OCHOBHBIE METO/bI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX coenHeHui. [lmactmaccsl, 1
Kay4dykH, BOJIOKHA. [IpoMexxyTouHas aTTecTalusl.
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11 KIIACC

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IpakTH4yeckue
padoTsbI

DJIeKTpoHHbIe N poBbIE
o0pa3oBaTe/bHbIEe pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIHs aTOMOB

[Tepuonuueckuii 3akoH u [lepronnueckas cuctema
xuMmuueckux sneMenToB . 1. Menaeneesa, ux
CBSI3b C COBPEMEHHOM T€OpUEH CTPOSHUS aTOMOB

3aKOHOMepHOCTI/I N3MCHCHUA CBOfICTB XUMHNYCCKUX
3JIEMEHTOB U UX CO€JUHEHUH IO TPYINaM U
nepuoiaM. 3HaUeHUE MEPUOIUIECKOTO 3aKOHA U
cucTeMbl XuMu4deckux aneMerToB /(.M. Menaeneena
B paSBI/ITI/II/I HaYKI/I

Crtpoenue BeniecTBa. XMMHUYECKAs! CBSI3b, €€ BUJIBI;
MeXaHHU3Mbl 00pa30BaHMUs KOBAJIEHTHOU CBA3H.
Bonopoanas cBsi3b

BanentHoCTh. DnekTpoOoTpUIIATENHHOCTD. CTENEHB
OKHcIeHus. BelecTsa MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[Tonsatue o nucnepcHbIx cucteMax. IcTuHHBIE 1
KOJUIOWIHBIE pacTBOPBL. MaccoBas 10Jisl BeleCTBa B
pactBope

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
coequHeHnH. ['eHeTnueckas CBsI3b HEOPraHUYECKUX
BEIIECTB, Pa3JIMYHbIX KJIACCOB

Krnaccudukanus XuMIUYECKUX peaKiuii B
HEOPTraHUYECKOW U OpraHUYeCKON XUMHH. 3aKOH




COXpPAaHCHUA MAaCChl BEIIECTB, 3aKOH COXPAaHCHUSA U
MMPEBPALICHUA DOHCPIUU IMPU XUMHUYCCKUX PCAKIUAX

Ckopoctb peakuuu. OOpaTUMbIE peaKIuy.
XMMHYeCKOe PaBHOBECHE

10

[TpakTrueckas padota Ne 1. «BrnusHue pa3mmaHbIx
(haKTOpOB HA CKOPOCTh XUMUICCKOU PEAKITHI)

11

DnekTponuTHueckas aguccouuanus. [lonstue o
BOoZIOpoAHOM Toka3zatene (PH) pactBopa. Peakmuu
MOHHOTO 0OMeHa. ['MApoIn3 opraHudecKux u
HEOPTaHWYECKHUX BEIICCTB

12

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[onsiTue 06 AMEKTPOIM3€E PACIUIABOB U PACTBOPOB
coien

13

Kontponbnas pabota no pasaeny «TeopeTuueckue
OCHOBBI XUMHUN))

14

Mertainsl, ux nonoxxenue B [lepuoanueckoit
cucTteMe xuMmudeckux siaeMmenToB /. M. Menaeneena
1 0COOCHHOCTH CTPOCHUs aToMOB. O01IHE
(u3nueckue cBOICTBa METAINIOB

15

CrinaBel METaJIIOB. DJIEKTPOXUMUYECKUH s
HaIPsDKEHUN METAIIIIOB

16

XUMHYECKHE CBOMCTBA Ba)KHEHIIINX METAJJIOB
(HaTpwmii, KM, KAJIBIIMI, MarHUd, aTFOMAHAN) U
UX COeOIUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEeIUHEHNN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHECHUH




[TpaxkTrueckas pabora Ne 2. "Pemenue

19 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «MeTamibi»"
Hewmetamnsl, ux nonoxenue B [lepuoguueckon

20 cucteMe xumuueckux saemenToB . . MenaeneeBa
1 0COOCHHOCTH CTPOSHHUS aTOMOB
dusnyeckre cBONCTBA HEMETAIUIOB. AJIJIOTPOIUS

21 | HemeTayIOB (Ha MPUMEPE KUCIOPOa, CEPHI,
tdocdopa u yrnepoza)

99 XUMHUYECKUE CBOMCTBA raJJOT€HOB, CEPBI U UX
COeIUHEHUN

23 XuMHUECKHE CBOMCTBA a30Ta, (hocodpa u ux
CO€IUHEHUN

24 XUMHUYECKUE CBOMCTBA YIIIepoa, KPEMHUS U UX
COeIUHEHNN

o5 [IpuMeHeHrEe BaXKHENILINX HEMETAIOB U UX
COE€IUHEHUN
O00011eHHEe U cHCTEMAaTU3alMs 3HAHUH 10 TEME

26 | «Hemeramibly. BeraucneHus Mo ypaBHEHHSIM
XUMUYECKHUX PEaKIUi U TEPMOXUMHUUYECKUE PACUETHI

97 [Tpaktuueckas padora Ne 3. «Pemenue
SKCIIEpUMEHTAIBHBIX 3a/1a4 110 TeMe "HemeTamibl'"»

28 [TpomesxxyTounast arrectanusi. KontponasHas padbora
1o TemaM «MeTamiel» 1 «Hemeramisn)

29 Heopranunueckue 1 OpraHMueckue KUcaoThl.
Heoprannueckue u opraHu4ecKue OCHOBaHUS
AMdoTepHbIe HEOPraHUYECKUE U OPTaHUYECKHE

30 | coenmunenus. ['eHeTHUECKas CBSA3b HEOPTAaHUIECKIX

" OPpraHN4YCCKUX BCUICCTB




Ponps xumMun B o0ecriedeHUH SKOJIOTHISCKOM,

31 JHEPreTUICCKON U THINEBOH 0€3011acHOCTH, 1
Pa3BUTHH MEIUIINHBI

39 [IpencraBienus 00 o0OImUX Hay‘IHBIXvaI/IHI_II/IHaX 1
MPOMBIIIICHHOTO TIOJTyYSHHS BaXKHEHUIITNX BEIICCTB

33 | YenoBek B MHUpPE BEIIECTB U MAaTEPHAIIOB

34 XuMHUS ¥ 300pOBbE YEIOBEKA 1
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YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

e Xumus, 10 knace/ I'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A., AKunoHepHOE
obmmectBo «M3natenscTBo «IIpocBemenue»

o Xuwmus, 10 knacc/ Pynsurtuc I'.E., ®enpaman @.1°., AkuinoHepHOe 00111€CTBO
«M3narenbctBO «lIpocBenienne

o Xuwmwus, 11 xnacc/ I'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., AKITMOHEpHOE
obmectBo «M3natenbcTBO «IIpocBemenney

o Xumwus, 11 xnacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o01ecTBo
«M3narensctBO «lIpocBemenney

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

e Xumus 10-11 kmaccel: MeToauyeckoe mocooue st yuutens. Aptop(sl): ['abpuensu O.C. /
Octpoymos N.T".

e Xumus. Meronundeckue pekoMenaanuu. Paboune nporpammsl. [Ipeamernas nunus
yuebHukoB I'. E. Pynsutuca, ®. I'. ®enpamana. 10—11 kiaccel. Yriay0n€HHbIN YpOBEHD

e Xumus. 10-11 xmaccel. bazoBslit ypoBens. Metoauueckoe nocodue. ®I'OC. I'abpuensu
Onmner Cepreesuu, OctpoymoB Urops I'enHaabeBuy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e https://resh.edu.ru/

e https://infourok.ru/

e https://chem-ege.sdamgia.ru/

e https://4pda.to/2015/12/28/266857/
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